. - DOCUMENT RESUME _
2D 109 095 B L ~ SP 009 344

a .
3 AUTHOR Auxter, David
2 TITLE © Effects of Skill Acquisition in visual Motor Tasks on

Ability to Copy Designs between Five and Ten Year Old
. Children with Visual Motor Disability.
PUB DATE 75 :
NOTE _15p.. Paper presented at the Annual Conventzon of the
American Alliance for Health, Physical Education, and
Recreation (Atlantic City, New Jersey, 1975)
EDRS PRICE MF-$0.76 HC-$1.58 PLUS POSTAGE - e <" ’
DESCRIPTORS *Children; Elementary Education; *Eye Hand
' Coordination; Learning Disabilities; Primary
Bducation; Psychomotor Skills; *skill Developaent;
_ » *Visually Handicapped nobility ~
IDENTIFIERS *Beery Visual Motor Integration Test .

A SR S A
IR ) s

ABSTRACT )

The coficomitant effects of skill acguis;tion in s 3

~ hierarchical learning sequences of visual motor programaming and the E
ability to copy designs was compared between five- and ten-year-old 1

children with visual motor disability. Bach group of chlldren

'participated in four types of visual motor training prograss, vhich

included 72 responses in each hierarchical learning sequence extended S .

over a six-week period. Programming vas implemefited through

individua prescribed instructional procedures..Pretest and .

posttest data were acquired on both the Beery Visual Motor.

:ategration Test and placements in the hierarchical 1earning

sequences. The results of the study indicated that the older group of

children with visual motor disability learned at significantly

. greater rates than the younger group in the motor programming.

. However, there was a significant difference between groups, 'and the
younger group showed greater ability to copy designs. Procedures for
selecting specific motor programs based on individunal need, rather

‘than programming all children to the same type of perceptual motor
activity, are suggested as a future procedure to enable transfer of

. the acquisition of visual motor skill to ab;]zty to better copy

designs., (Author/Js)
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Sae EFFECTS OF SKILL ACQUISITION IN VISUAL MOTOR TASKS ON ABILITY TO
COPY DESIGNS BETWEEN FIVE AND TEN YFAR OLD CHILDREN WITH VISUAL MOTOR

DISABILITY
US DEPARTMENT OF HEALTM,
EOUCATION & WELFARR 'by
; un»mﬂs'rguuu oF \ ) D id uxt
gms DOCUMENT HAS SEEN REPRO ’ ’ av A er
ED EXACTLY A5 ReCEivED FroM - Slippery Rock State College
TING IT POINTS OF VIEW OR OPINIONS - ° " L4

TATED DD NOT NECESSARILY REPRE T o :
NT OFFICIAL NATIONAL INSTITUTE OF . '

pucaTION posiTion ox pouieY 'The literature is not clear concerning the effects of Visﬁal-Motor
“Praining Program; on the ac&uisition of cognifive tasks. (Klesigs 1971)

. Strong theoretical Justificati%h for tﬂe implementaxibn of suchvvisual-motdr
programming has been provided (Barsch 1967, Dunsigg and Kephart 1965,
Getman 1965, Hendricksonm 1969) for children with learning disability. In
Q concensus of the research conducted to determine the effects of s;ch
programming to reading (Klesius 1971) indicates-that there are discrepagcies
as to the érfeéps visual‘mogyr proérammiwg has on tﬁi%;bduiéition of reading.

- . His review 1nd1cates thére aré indications that chiidren of ages five,'and |
six are most amenable to the perceptuaJ motor training (Klegius 1971). It

appears that there may be a: critical period in visual motor development

~ when visual motor activity may have the greatest 1mpaét on ‘concomitant

development of cognitive tasks. There are 1ndica£10ns that the deyeloﬁnent

of the posturing ‘mechanism and abiiitiés to move and visually 1nterp§et -

the e viro;ment may have 1mpac§ on the'developmeit of.the visual processes
.‘during this period. (Hendrickson 1969)’. . B

Prior studies have been primarily interested in the effects of -

perceptual motor training programs on reading. However, Simpson (1960)

v

and Townsend (1951) have indicated a relationship qf the ability to -
. copy designs and reading. In as much as the copy of designs requires that
the performer structure visual symbols in temporal spatial relationship r

* through a process of integration, a possible avenue of exploration

. .tb determine the effects of‘perceptual motor activity on cognitive tasks
/ ———
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on cognitive tasks specify conditions under which perceptual motor progrens

) night be to determine the concomitant effects of acquisition of
! ‘ .
. visual motor skill to increase ability to copy designs, ° o
Few studies on the effects of verceptual motor training programs
4] ° )
i
|

are appropriate. And most studies have relied on group data using activitiea

-

which lack specifity to each learoers diagnosed level of development

| for each day. Fev studies have been conducted which specify all behaviors

e

performed by each subject with a retionele for selection of each activity , ' =
based upon acquisition of prereénisi-te behaviors in a developmental
hiererchy selected s.ccording to current learner functioning each day.

Another problem in the intei'pretation of the literature which purports to

n-—es?hblish relationships between academic tasks and- perceptual motor
» training programs ia the lack of informtion as to the specific ‘tasks

that were presented to each learners. There is an apparent need to

establish rela.tionshigs between speciried_motor activity which can be
_ ,, quantified and reproduced to cognitive performance according to precise-
behavioral prescriptions that have beeo provided to each euoject in the' N
. study. The Individuslly Prescribed Instructional System (Lindvall snd
| Bolvin 1967) through the utilization of hierarch{celly arranged set‘;uencee :
o | _ has the capability to quaptiry and measuring the specific behaviors that
. have been acquired by each pupil. Therefore, vith such an ‘1nstructione1
' procedure, it is possible to reproduee the behaviors of a specific
hiererchica.l lea.rnirg sequernce based upon the differential needs of
each child as measured by a hierer;:hicelly a.rranged sequence,
The Beery Visual Motor Integrati\\on Test (Beery 1967) is a copy of
design test which‘s ‘based on the position of sw‘bols in reletionship to

one another in-space. The scoring of this test can be quantified and




éompared to chronological norms. The purpose of this study was to

L

explore the concomitant effects of acquisition of skill on visual motor
) .
tasks and a cognitive copy of design test of children with learning
. ) 1sability of differential ages through the Individually Prescribed

fInstructional System.

1
) PROCEDURES ’ |
The population used for éhis stﬁdy‘were two groups of children with 1
learning disability vhich were referred to a clinic of the Butler ?
County Pennsylvania Association for Children with Learning ?isability. :
| Thgse children were referred to the Association by educators who after- o :
diagnostic tests had indicated the children as learning disabled. The‘ \\ ) '
Beery Visual Motor Integration test of copy of designs was used to |
determine each chila's ability to perform on visual motor taéks. The
target deficit area of propésed remediation was in the visual motor . o
sphere. Therefore, this test instrument was used to ascertain whether
the children possessed visual motor disability as measured by this |
instrument. Those children who were retarded more than i5% of their
« chronological age on the Beery Visual Motor Integration test were eligible
for the study. For inétance, a child who was 80 months of age he must
¢ s funétion at a level chronologically according to the test norms of
12 months below normative standards (15 X 80 = 12 mo:), to he selected
for the study. .
Population
The pépulation vas composed of two groups of children with visu&l
motor disability. One group (of 8 children) was between the ages of

60 and 78 months with the mean age of 68 months., The other group was

composgd of 8 children with visual motor disability with an age range

of 120 months of 132 months, the mean age was 125 months.
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Treatment

Each group was provided with fohr hierarchical visual motor develon-
ment sequences which could be measured in terms of quantified gains

. &

in the,hierarchica% structured sequence. (Auxter 1971, ‘Runac 1972)
Each child war assessed fo; initiel placement in the hierarcﬁical
learning sequence of activities at his }unctional ability level and
individually prescribed activities were adntinistered according to his
em;rging ahilities. The curricula were implgmented over a six week
veriod, two times: per week. Each subject made six responses in each of
four iearﬁing sequences each session. Theggfore, the total number of
responses was T2 for each of tﬁe four activity sequences which were
implemented. )

The Nature of the Hierarchical Structured Learning Sequences

The hierarchical learning sequences cons?ructsd for this project
are described in (Auxier 1971) anduﬁunac 1971). Two of the sequences
which were selected involved the perceﬁtual factor of laterality (Kephart
and Dunsiqg, 1965).;h1cp is defined as an 1nte{nal avareness of the right
and left side of the body which involves the balancing mechanism‘to right
the posygre on the lateral axis. One was dynamic and the other static in
nature.

Another learning sequence was designed to develop the construct
of kinesthetic motor awareness (Kephart and Dunsing, 1965). It is a
perceptual theoretical consﬁcht whigh involves differential motor
experieﬁces vhich provide fe;dback to higher cortical centers as to
motor consequences. Movement input is stored by systematic gathering of

information which is the result of movement exploration. A scooter

board was used to measure differential movements of activities according

to the distance the board would move over time. Differing positions
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wvere prescrifed for the propulsion of the scooter. Thus, measures of
differential performance could be recorded and evaluated as the subjects
wvere p;escribed tasks of lower difficulty to thoseaof higher difficulty.
@he other learniné sequence utilized in the study involved the
.use of projectiles. This ;rogram vﬁs desighed to involve the visual
mechanism in fixating and tracking of a projectile. Hierarchical
functions were built into the programming with mer; elaborate ocular
tracking behaviors associated with more int 1cate=invol§gment of the
posturing mechanism during task performanceL
Each of these programs, enabled measured placement of each child
at his specific level in seugences of activities and the calculation
of units gained in the acbyisition of skill along p;e learning sequence
was made for éach subject. Thu;, ;t was possible to compare the concomitant
effects of gains in the visual motor skills learning sequence with the

progress or lack of progress as measured by pre and post testing on

the Beery Visual Motor Integration copy of design test.
.

™~

‘ RESULTS

The Wilcoxon Rank Sum Signed Ranks Test (Wilcoxon and Wilcoxon 196k4)
was used to determine differences between the five.and ten year old
groups of children with visual motor disabilities on the difference on
pre and post tests on the copy of designs test apd units gained in
all of the visual motor herarchical learning sequences.

The différence; between the number of designs mastered to criterion
on pre and post testing was computed for each subject of each group.

The Wilcoxor procedures was then applied to assess differences between

?




groups. The number of units gained in each learning séquence by each
supject was computed by determination of the difference between initial
piacbment testing before program implementation and post testing to
determine the termination placement in ;he 1earning.sequences. The
Wilcoxon procedure was then applied,

The data indicates that when the five.year-old group was compared
to the ten-year-old group of children with visual motor disability for
gains on the Vishal Motor Integration Test, there was a significant'
difference at the .10 level in favor of the 5 yr. oid group.

When the five-year-old and ten-year-old children with visual motor
disability were compared on the amdun% 9f learning gains in the visual
motor learning sequences, the ten-year-old group made statisticall&
greater gains than the five-year-old group in all motor programs at the

>.,10 level of confidence. See Table no, 1, AThe differences in Phe amOQnts

of gains Between groups were similar in all visual motor trg}ning p;ograms.

. Table No. 1
A comparison between 5 yr. and 10 yr. old children with visual motor
disability on gains of copy of designs test and visual motor learning
sequences,

Copy of Kin. Balance Balance Hand Total
Designs Motor Static Dynamic Eye Program
Avareness Gains
5yr. olds 50,5 97 88  89.5 89 100
10 yr. olds 85.5 39% L8n 4L6.5% L7 36%

* .10 level of confidence (52, 84)
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DISCUSSION . |
The findings of this .study indicate 10-year-old children with
visual motor disability learn perceptual motor tasksﬁ;t a faster
rate than 5 year-old children with visual motor learning disapi%}ty.
On the other hand, the data revealed that the 5-year-old group acquired
greater skill on tﬁe cognitive task of copy of designs than the 10-
year-old children.
These results should be 1hterpreted wvith caution for the following
reasons: . '
1. The sequential activities of the léa;ning hierarchies were of
ordinal measurement. Thus, the 1ncré¥ent of step size from .
one activity to the next in the seduence is unknown, and the
representation of a units gaihed indicate difference of -
amountg of %garning, depending upon thg sggment_of the .
program where berformqpce;occurs.
2. The measure of designs copied to a pass criterion on the Beery
Visual Motor integration test involves ordinal measurement.
‘Thus, the amount of preféquisite behavior acquired to enable -
mastery on a task which was not pa.:r.seda on the pre-test is
unknown.
3. Personnel who implements the IPI System are trained in
specific skills in conducting the programs, and the skills

.

vary from one implementer to another,

This study suggests that the acquisition of specific types of

motor activity does not necessarily have positive effects on the

S




acquisition of cognitive tasks such as the ability to copy designs
for all children with visual motor disability.

There are indications that specific types of activities contribute
to specific visual motor subsystems at specific periods during develop-
ment and may gene;alize greater to academic tasks, (Getman, 1965)
Tgus, a tenable hypothesis to account for the older group learning
“activities 714-. faster rates than the S5-year-old groups of children with
visual mo;ér disability might be that the 10-year-old group had the
prerequisite abilities to gemeralize abilities to task of the program

l‘“___/;nd learned each activity as a specific task which would faé}l}tate
learning the skills. Thus, the tasks learned under these ;;nd{tiong
by the 10-year-old group may have been more specific in nature ;ﬁd-
possess reduced capability to generalize to other areas of developm;nt.
Kiesius (1971) suggests that programs given after the criticél period
of development have less relevance to the beneficial effects of such
programming i{n transfer to cognitive t;;ks. ‘

Kleishman, 1964 and Kephart, 1965 express the notion of skill vs.
ability structure. Skills accordinghto (Fleishman, 1964) are learned

R'jf"fairly quickly, ability traits more slowly. Abilities tend then to
generalize, vhile "splinter skills", bear little relationship to the
learning of other tasks. ’

In this study, the balancing mechanism became operative

* when there was muscular innervation in a righf‘and left direction to
i maintain equilibrium. Suqh movement is purported to be a prerequisite
to efficient utilization of the visual processes (Kephart, 1961).

Acquisition of this trait may not have been sufficiently developed in the

five year old group. The tasks of the programs may develop the general

%2 ¢ g
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abilities purported by the activities or the tasks may be learned

as specific skills in themselves and possess little generalizing

effects, Thus,‘the question of generalizability and specificity of

tasks in the programming may be raised. Some pertinent questions which

need to be answered from the study of the avniléble date in rel@tionship

to hypothesizing vractical programming in pérceptual motor areas for
children with visual motor disability are: |

1) What activities contribute to specific ability structures which will
enable g;neralization to cognitive areas.

2) Where is the point in develdphent vwhen experiences are such tﬁat
they enable the emergence of the ability trait to transfer to
concomitant cognitive areas.

3) wh;re is the point in development where activities are learned as
specified skills and contribuée to a lesser degree in the emergence
of the structures which generalize to cognitive areas.

Ané%ers to these questions appear to be pertinent to interpreta£ion of

these data. It might be hypothesized that once prerequisite levels

of development on ability traits of visual motor subsystems have

been reached, further development of the subsystems may have lessened

effect on the generalizability to the cognitive aspects of performance
and the motor activity tends to be learned as a specific skill.

Many parametérs of visual motor development have been identified
(Kephart 1961, Barsh 1967, Getman 1965) by those who have promoted the
perceptual motor training to enhance visual motor development. Tﬁere has
been soﬁe acceptance that each parameter develops differentially from one

another, yvet is interconnected to visual motor functioning the total

organism (Getman 1965)." Thus, if prerequisites of a visual motor subsystem

]
|
were achiieved by the 10 year a@ld group, it might be hypothesized‘that g
prerequisites vere established for learning the tasks as specific 3

10
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skills and with lessened tr;nsfér effects to the cognitive tasks of
copy designs, Thué. the motor gaina»wouid be more rapid for the oider
group, but the activity less significant than for the 5-year-old group
because it was associated with an emerging visual motor subsystem at
particular period of'develépment vhich possess;d greater transfer
capability. -

quther speculation as %0 the discrepancy between- concomitant

-‘motor é;i;s ;nd ability to copy desfgns betveén the 5 and 10-year-old

group might be in the nature o% the selection of prégrams for specific

learners’ within each group. Getman (1965) suggests a hierarchy of

to another.. Such a hierarchy would suggegt activities wyhiclh are

visual motor subsystems in which.oneAvisuIifmotor subsystem gives rise

associated with individual developmental levels with respect

to visual motor subsystems.,

L]

The study points tofthe need for selection of specific programming
to be matched to specifically diagnosed emerging visual motor subsystems
for each child for productive transfer to occur. to cognitiye areas. The
current investigation did not. consider the differential selection of
programming based: on emeréins hierarchical visualymoto: subsystems.

‘A further hypothesis that one might generate from the study is that
children who'tunction at lower levels of vda;al motor development can
benefit from programming which is primarily of a; 1nteroceptiye nature,
vhile children at higher levels of visual motor development need
programmlng more h;avily loaded in exteroceptive ocular motor content.
The progrummlng in this study was able to account for visual-motor

needs in each hierarchical learning sequence, but not in terms of

f
11
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differential hierarchical learningisequences matched to hierarchical
subsystems for each child. All children received the same learning
sequences, Most of the porgramming was concerned with bodv activities
which involved primarily the interoceptors. This may have met the
\developmental needs of the younger éroup more 80 than the older group,
> who may have been in need of programming which involvéd greater ocular

motor content.

CONCLUSIONS
The following conclusions are made from the exploratory study _ - _—
‘of the tornvomitant efifects of the acquisition of skill in visual
motor trsin;ng programs and thé ability to copy designs between
diff;r;ntiél age groupé.
1) The éohcomitant effects of visual motor training on the ability *
to copy designs is not specifically related to mastery of

visual motor tasks ﬁer se,

2) 'Phe concomitant effects of acquisipion of skill in visual

to contributing toran emerging visual developmental sub-

Al

motor training on the ability to copy designs ma§ be related 1

structure which facilitates the generalizability for greater 3
o S |

ability in the copy of designs. 3

3) There is a need to plan differential. learning sequence which )

relate specifically to deficient aspects of the copy of designs

for specific children with spécific ability structures.
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WORKSHOP PARTICIPANT SCHEDULE

.TANO . .
- ; : Western State School & Hospital

Wednesday, August 20 == 9:00 - 11:15 AM - Planning goals for the handicapped .

22 == 1:30 - 3:05 PM - Slippery Rock State College

Fri Aug: -+
' b 6:15 - 7:50 PM - Relating assessment 1nstruments to
. programming.
. HAWKINS
' Thursday. August 20 ---8:30 - 10: 05 Am-S.R.5.C. (Contingency mangement programs for
\ .L.D. Children)
1.00 - 3:15 PM >~ Western State Hospital (Learning Principles

and the low functioning for the Profoundly
Mentally retarded)

3:15 = 4:50 <= Learning principles for'low functioning childr

Friday, August 21 —-
Slippery Roek State College

MILLER:

Wednesday, August 20 --~1:00 - 3:15 PM -- Western State (Parent Training). ' -
7:45 - 9:15 PM --ITRA - Slippery Rock State College

Saturday, August 23 -- 1:00 - 2:35 PM -~ Parent Training - Slippery Rock State College

Yy
w | | ) ‘

REDDINGER: . )
Wednesday, August 20 -~ 9:00 - 11:30 AM - Assessing 1naﬁructionnl capability (1/2 with
Western State School & Hospital (Joanne Mille:

8:30 - 10:05 AM - Assessing instructional capability.
Slippery Rock State College .

] .

Saturday, August 23 --

MC CANDLESS: ‘ . |
Thursday, August 21;?- 9:00 - 11:15 AM -~ Western State Hospital a ) )
Saturday, August 23 -- 10:15 «'11:50 -= glippery Rock State College

L -
x o . o
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Fri., August 22:

1:00 - 1:30
1:30 - 3:05%

. Sai:, August 23:

‘8:30 -~ 10:05
10:15 - 11:50

. 1:00 = 2:35
: %}hS - k:20

Soag,

Coffee Hour .

Developmental goal planning for low functioning children of the young
and developmental programming. (Auxter and Tano) .

Task analysis for development of self-help skills: (Ihlenfeld)
Application of learning principles to programming. (Hawkins) .
Relating assessment instruments to programming. (Tano)

a

The assessing instructional capability of children. (Pat Reddinger)
The facilitation and inhibition of pattern reflexes. = .
(McCandless, Physical Therapist) - -
Parent training. (Miller) N

The profoundly reterded in the community. (Bensy)

- - . SCHEDULE .
Wed., August 20: '
8:30 - 10:05 :Defining objectives from visual motor ability structures..
. Baluikas, (Allegheny School for Exceptional Children).
10:15 - 11:50 _ Programmed instruction-and the process of visual motor
development. Auxter, “
Lunch »
Assessment of the motor functiéning and programming,
Ludwick, (Teaching Fellowship, S.R.S.C.)
Individualization through a self-instructional, self-
evaluative; instructional system. Ludwick.
I1linois Test of Psycholinguistic Ability (Staff)
The relationship of motor programming to visual motor
" integration of symbols. Miller, (Teaching Fellowship, S.R.S5.C.)

11:50 - 1:00 e ' '
1:00 - 2:35

)

2:45 - 4:20

6:00 - T:35
T:45 = 9:15

Thurs., August 21: <

8:30 -10:05 Application of learning principles and the implementation
of programming. Hawkins, (Teaching Fellowship U.S.0.E.
B.E.H. Programs. for the Handicapped, Ohio State University)
Visual motor development programs in the community.

Elberti (Supervisor of Elementary Physical Education
Sharon, Pa.). ) ) '

i

- 10:20 «11:55
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